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IIpeqMerbr Ww MerTogbI. TpexmepHpie MPT- 


w300paxeHua 27 malweHTOB UW 27 4esOBeK 
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3HayeHHa ObIIM CBA3aHbI C KIIMHHYeCKMMM 
— . . HeMPONCHXOJIOrH4YeCKMMH TOKa3aTeIAMH = al{[MeHTOB. 
'°" CamapkaHicKuit rocyqapcTBCHHbIM TlaumeHTbr Ob pa3qeleHbI Ha KaTeropuu B 
MeIMUMHCKHH yHuBepcnter. CamapKaH, 3aBHCHMOCTH = =©OT — BbIPaxKCHHOCTH = CIPYKTYPHbIxX 
Ya6exucTan u3MeHeHni MP-cnuruasa. Kestyq04KOBbIM MHeKC, 
OTpaxKaloluMii BHYTPeHHIOIO aTpodur1o, OBI cBA3aH C 
MP-mopdonornvei u TOUMMHOM KOpbI Kak 
HHMKaTOpOM BHeLIHe aTpodmun. 


PesyJ1bTaTbl. Tosmuna KOpbI 3Ha4HTeJIbHO 
YMeHbIUIMIach B rpynne malveHToB (3,03 mm + 0,26 
mpoTuB 3,22 mM + 0,13 B KOHTpoubHOM rpynne, p = 
0,001). HauOonsuiat moTepa  TOJMMHbI KOpbI 
HaOmoyanacb upH TaKenoi KMA. Buytpenuaa u 
BHCWIHAA aTpopuA pa3BHBasIMcb MapasieyIbHO, H oe 
TOKa3asIM JOCTOBEpHy!O CBA3b CO CTpyKTypHbIMu MP- 
aHoMasmMamu (p<0,05; r = —0,7; r = 0,67; r = —0,74 
COOTBeTCTBCHHO). Heiiponcuxomormueckne MoKa3aTesu 
CHJIbHO KOppeyIMpoBasIM C YMCHBIIeCHHeM TOJILIHHbI 
KOpBI. 


K.uouesbie csiopa: MP-mopdometpua, WepeOpambHaa 
MUKpoaHrMonaTHa, TOMMHAa KOpbI rOJIOBHOrO MO3ra. 


Bewoyst Tommuna kKopbr Obuia ompeyemena Kak HavOosee 4YyBCTBHTeIbHbIM MapaMeTp Wa 
xapaxtepuctuku IMA. Bopiapnena cuiIbHad kKoppesiauyMa MOpdomMetTpHyuecKkHx TapaMeTpoB c 
TaKectbio LIMA no mkKasle, momyyeHHou m0 T2-B3BemieHHoli MPT. Cremenb KopkoBoi aTpodun 
HaxoqMlacb B IIPHMOM 3aBHCHMOCTH OT CTeIIeHH HeMporncuxouormyecKHx HapywieHHi. Hamm 
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Pe3yIIbTAaTbI CBUJ[CTCJIbCTBYIOT O TOM, YTO TOJIMMHa KOPbI ABJIACTCA JJOCTOBEPHBIM MapKepOM B 
CTPpyKTypHOH HW KIMHMYeCKON XapaxTepucTuKe IIMA. 


BBaeyzenne 


BasmHOCTb MW HayexKHOCTb MOopdoMmeTpHu FTOuOBHOTO MO3ra JIA XapaKTepHCTHKM HOpPMaJIbHOit 
MO3rOBOH TKaHH HU pa3sIM4HbIX 3a00IeBAaHHHM TOIOBHOrO MO3ra B HacTOAIee BpeMA LWHpoOKO 
oOcyxyaetca. Mbr IpHMeHHJIM HOBbIM MOpoMeTpH4yeckHi MOAXOA K W3Y4eHHIO POI KOPKOBOTO 
KOMIIapTMeHTa IIpu WepeOpasbHoH MuKpoaHrvonatuu (LIMA). MarnntHo-pe3oHaHcHad ToMorpadpua 
(MPT) BbIaBiIaeT THIM4HbIe H3MCHeCHHA CHTHasIa B OesIOM BelecTBe: Kak JIakKyHapHbie HH@apKTI 
(JIM), BosHHKarolve Kak OCTpbIe peakKIWH Ha OYArOBy!O HUIeMHIO, TaK HU Auddy3Hble WopaxKeHHA 
Oesoro BemjectBa (IIB), pasBuBaroluMeca Kak XpOHHYecKHe IIpucnocobseHua K rumonepdy3uu. Pomp 
KOpbI B MaTodu3nonoruu IIMA meuee scua. Ilo aHHbIM MaTOMOroaHaTOMMYeCcKHX UccIeqOBaHUi, 
BepOATHO BOBJIeYeHHe Kopbl. KimmHMYecKMe JJaHHble O KOTHHTHMBHOM yxyWweHHuu upH LIMA 
TipegqmouararoT yuacTHe paciipeesICHHBIX CeTei, 3aTParMBarOlUx Kak Cepoe, TaK H OeI0e BeLeCTBO. 


B HallieM HccueqOBaHHH UCTONIb3OBAaIACb TOJMMIMHA KOPbI B KaYeCTBe MHAUKaTopa BHelIHel atpodun 
HW OKeYAOUKOBLIM MHeKC B KaYeCTBe HHMKaTopa BHYTpeHHeli atpod@un. Mpi cocpeyoTounsmcs Ha 
TIOTCHUMAIbHBIX KOpPpesANHAX MexKTY MOpdomMeTpHuecKMMH HM HeBpPOOrH4YeCKHMH, a TakwKe 
HeMpOncuxOIOrM4eCKHMH MOKa3aTesAaMH. 


Matepua.ibi W MeTOAbI 


Martepuanbt. B uccieqoBaHve BKIHOYeHEI 27 alweHToB J|HeBHOrO cTall[MOHapa KOrHHTHBHOM 
HeBpowlormu (7 %KeHUIMH, cpeqHui Bospact 58 + 7 set). Bcem mattueHtam paHee Obl TocTaBIeH 
quarHo3 IIMA Ha ocHoBaHHu TosHOrOo HaOopa aHaToMM4ecKHx WaHHEIx MPT uw komimieKcHoro 
KJIMHMYeCKOrO OOCIeTOBaHHA, BKIIOUAIOINeroO TpaHCKpaHvasIbHyIO HU KapoTHAHYy!O AOMMIeporpa@uro 
JUId WCKIIOUCHHA  COMYyTCTByrOlleli WepeOpambHoti MakpoanruonatTuu. JlauuentThr c 
MaKpoaHrHonaTH4uecKHMH TWopaxKeHHAMH WIM W3MeCHeEHHAMM KOpKOBOrO curHasia Ha MPT Opin 
uckmroyeHbl. Y 21 matwenta Oba KIMHMYeCKad (opMa epeOpoBackyApHoroO 3a00seBaHHA Cc 
KJIMHHYeCCKUMU TpOABJICHHAMH JIaKYHAPHBIX WHCYJIbTOB, Y OCTaJIbHbIX 6 - jIerkad LIMA B MP- 
MoposJIOrM4ecKOM acrIiekTe, HO OHH OOpaTHJIMch B JHeEBHOM cTallMoHap c Apyroli HecocyazMcToON 
natonorvei. B stTux cmyuaax IMA Opa oOnapyxena cry4aitHo. Hu y ogHoro “3 MallweHTOB He 
OBO TOAO3peHuA Ha Ooe3Hb AsbureiMepa (bA). B coMHMTeJIBHBIX cry4adx ObIIO BbITIOJIHeCHO 
IIDT-necneqoBanve, 4TOObI HCKIOUNTb TMallWeHTOB C pe3yIbTaTaMH, CooTBeTCTByIOWMMu BA. 
CkaHJMHaBCcKad WiKasia HHCYJIbTa WpHMeHANACh IIA OLCHKH TAXKECTH HEBPOJIOIMYeCKUX HapyleHHi. 
OH TpoBepseT CO3HaHHe, OPHeHTAM10, pedb HU WBUraTeIbHBEIM AeduuutT. Kpome Toro, TpoBOAWIHCb 
HeliporncuxojOrM4eckHe TeCTbI Ha BHHMaHHe, WaMATb HW MCIOJHUTeIbHbIC (PYHKIUHH. 


B kauecTBe KOHTpouIA CI KIM 27 300POBbIX TapHbIxX JOOPOBOJIbIUeB COOTBETCTBYIOMero BO3pacTa H 
lola W3 Hallieii BHYTpeHHel Oa3bI TaHHbIx (7 %KeHUIMH, CpeqHHi Bo3pact 58 + 8 met). Mx uctropusa 
Ooe3HH Oblia OTPULMaTeIbHOW B COOTBETCTBHU C aHKeTOM, Ha KOTOPy!O BCe HCIIBITYeMBIe JOJOKHBI 
ObWIH OTBeTHTb Tepex oOcneqoBaHHem. Hesposormyeckoe oOcieqoBaHHe aio HOPMaJIbHbIe 
pe3yJIbTaTbI BO BCeX CILy4adx. CyOBeKTEI C H3BECTHBIM 3a00JICBAaHHeM JIM JIeKapCTBOM, BJIMAIOWIMM 
Ha paOoTy cepaa WIM Mo3ra, ObIIM MCKIOUCHEI. Kaxkablii KOHTPOJIbHEI CyObeKT OBL B Tape c 
COOTBETCTBYIOLIMM TallMeHTOM, H, CJIe¢OBaTeIbHO, COMOCTaBIeHHe TO BO3pacTy aso xoporiee 
cooTBetcTBue c p = 0,971. [latuentst 1 KOHTpOsbHad Tpyliia apa MHPOpMUpoOBaHHOe corsiacHe 0 
yuacTHa B HCCIeqOBaHHNH. 
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TexHukKa BH3yaJIM3alnn 


Busyaru3ayui0 mpoBpoguim upH 1,5 Tn wa cucreme «Signa Explorer» (GE Healthcare, CLA). 
CranyapTHbiii mpoToKos coctosm u3 3D MyjbTuCcpe30Boro HaOopa aHHbIX, 38 KOTOPbIM CJIeqOBaIIM 
20 anatomuyeckux T1-B3BemteHHErx MDEFT (Modified Driven Equilibrium Fourier Transform) u T2- 
B3BeCIICHHBIX W300paxKeHHi CIIMH-9x0 B MaTpulle 256 Ha 256. IIpoctpaHcTBeHHOe pa3pellieHue 
MYJIbTHCpe30BOr0 Habopa JaHHBIX MOXY WJIOCKOCTAMHM COCTAaBJIAJIO IpuMepHoO 1,5 MM, a pa3pellieHve 
BHYTPH TJIOCKOCTH ObIIO yCTaHOBJIeHO mpuMepHo Ha 0,95 mM x 0,95 MM. 3aTem v300paxKeHnA 
MOBTOPHO AMCKPeTH3MpOBaIMCh IA MOMYYeHHA H3OTPOMHBIX BOKCemeii OObemom 1 MM’, Tak 4TO 
KaKbIM HaOop WaHHbIx coyzepxa 160 cpe3zoB c pasMepom 200 x 160 mukcemei B KkaxK OM cpe3e. Bce 
HaOopbI JaHHBbIX OLIN MOBepHYTHI B CHcTemMy KoopyuHarT Talairach. 


Ouenka CIpyKTypHbIX aHoMaJInii 


Jia knaccnduxkaruu IMA necnomp3opanacb MP-oleHka Ha ocHoBe T2-B3BeIIICHHbIX AaKCHaJIbHbIX 
CKaHoB, IpeyyioxeHHaad Hund-Georgiadis et al. Kpurepnamu oueHku Opi HamuMune JIM u IIBB. 
Hammuve HW TAKECTb OLCHHBaJIMCb B COOTBETCTBHH C HX MpOTAKCHHOCTbIO HW OHO- HIM 
JIBYCTOPOHHUM paciipoctpaHenuem (puc. 1). Cretenb atpoduu rosoBHoro Mo3ra He ObIa BaxKHbIM 
KpHTepHeM Tipu moycuete Oamios. MakcumasibHad TeopeTH4ecKad OleHKa cocTaBusia 21 Cann. WMA 
KlaccHUUMpoBaIH Kak JIerkKyt!o (C OW|eHKOM MeHee 6 Oam0B), cpeqHIoro (7-12 OansoB) H T»DKesTyIO 
cTerieHb (Oosree 12 Oams0B). 


Puc. 1. Cmpykmypnole u3menenua IIMA, eu3yanu3zupoeanuole c nomowbio MPT evicokozo 
paspewenua npu 3 Tecna 6 T2-636ewenHou nocredogamenbuocmu. IloposHoe CocmoaHue Oa3AalbHbIx 
2aHeluee (a) U nepueeHmpuKy.lApHoe nopascenue beozo Bewecmea (6) — xapakmepuole aHomasuu 
npu yepeopalbuou MukpoaHeuonamuu. 


Puc. 2 Anzopumm ceemenmayuu yoailaem 6oKcelu cepozo Bewecmeéa OA KAHCOOzZO nomyuapUA (A). 
Cxeem 6e1020 BeIjecmé6a MONO MOZUYECKU NPABUIEH OMHOCUMENbHO UZBUIUCMbIX CMebeu, HO 
codepxcum nooKopKos6oe cepoe eewyecmeo (6). Onpedenenuaa NUHUA Pa3zpe3a UCNOMb3VEMCA OA 
yoanenua mo3xceuka (C). Benoe eewecmeéo uz C oxpaweno 6 Kpacnoill yeem, umobol 
npodemoucmpuposamb nepecmpouky cepoezo eewecmea (D). 
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AJIrOpuTM cerMeHTalHn 


B kKayectTBe lIpeABapTebHOTO YCNOBHA JIA aITOPHTMa CerMeHTalHH MOBeCPpXHOCTb KOpbI OJDKHA 
ObITb HeMOBpex_eHHOM Oe3 KaKHX-IHOO MaTONOrMi, HapyllaloWlWx HelpepbIBHOCTb KOPBI. 
IIpouezypa cerMeHTalMu CocTosIa 13 IMIMHTa rOOBHOFO MO3ra Cc HocueAyroujen Mopdosornyeckoit 
9po3velt WIA yaeHHA BOKCeJIA Ceporo BelllecTBa WO cepo-OenoH TpaHHbl MU BOCCTaHOBJIeHHeM 
Ceporo BelI[eCTBa CHOBA BOKCeJIbHO JO BbIeIeCHHA CIIMHHOMO3roBOH »#XUAKOCTH. (LICK). Tpomenypa 
CerMeHTalHH KOpbl He YYBCTBUTeIbHa K KaKMM-JIMO00 aHOMaIIMAM Ceporo HIM Oes0rO BelecTBA. 
IlostomMy pe3yJibTaTbI CerMeHTaljMH Oeworo HW ceporo Bell[ecTBa B KaxKJOM Cllyyae BH3yasIbHO 
IIPOBepAIMCb Ha TOUHOCTS. 


AJIrOpHTM Y4HTbIBaI TOMOOrM4eCKyIO paBHJIbHOCTb HW aHaTOMHYeCKy!O J{OCTOBePHOCTb 
CerMeHTalMu Kak ceporo, TaK HM Oeoro BellecTBa. OTO O3HaYaIIO, YTO WaxKe B Tex OOsacTAX, rye 
yacTH4HbIe OOBeMHEIe 9dexTEr MPT pa3MbIBalOT TKAHb, COXpaHAaCh W3BHJIMCTad HO%KKa Oeoro 
BeljecTBa HH wo0B LICK 3a rpanuyei ceporo BellecTBa. ANrOpHTM MpowsWIOCTpupoBaH Ha puc. 2. 
TakuM 00pa30M, OIeHKa TOJINIMHBI KOpbI ObLIa BO3MO%KHA axKe B rryOuHe Oopo3y, rae BCTpedaroTca 
IIPOTHBONMOOXKHbIC YW3BHIMHbI, HM BePOATHOCTb HelpaBuJIbHOrTO pacueTa OOBIYHO BbICOKa. UTo 
KacaeTCd MHTCHCHBHOCTH CHTHasia, BaxKHO OTMeTHTb, 4YTO aJITOPHTM CerMeHTallHH He OCHOBaH Ha 
aOcOJIOTHBIX Moporax. CKkopee, MOporoBbie 3HAaYeHHA aallTHpylOTCA Ha PerMOHAIbHOM YyPOBHEe B 
COOTBETCTBHH C cCOJepxKaHHeM w300paxKeHuA. Takum oOpa30M, axe ecIM Obl HHTCHCHBHOCTB 
curHayia Oblia HWKe y Mall[MeHTOB, 9TO He MOBIMANO ObI Ha OMpeseeHue WKasIbI ceporo/Oes0ro 
BemlecTBa (CB/BB). IIpouenzypa cermMentaluu H ee MpoBepka MOApOOHO omucaHEr Lohmann et al. 


Ouenka 06beMa H TOJILIHHBI KOpbli 


OObeM KOpbI oOllpeyeuaM Kak KOJMYeECTBO BOKCelIeH, WpwHasyiexKalux KOMIapTMeHTy ceporo 
BeIlleCTBa KOpbI. CyleqOBaTeIbHO, MOACYeT BOKCeseH ceporo BelllecTBa ToOcNe Mpomexypbr 
CerMeHTallMM TO3BOJIMJI OeCHHTb OOBeMBI KOpbl. AJTOpHTM KoppekuHu Ob TpHMeHeH JIA 
MaCKHPOBKH CpeMHHOM MOBepXHOCTH MO3ra HU MepHBeHTPHKYyIApHOM OOsAacTH, re BOKCeIM MOrIM 
ObITb OWMOO04HO HMHTeplipeTHpOBaHbI KaK BOKCeIM cCeporo BelllecTBa 3-34 MX H3MeCHeHHON 
MHTCHCHBHOCTH curHaa B IIMA. OOdsbem Oenoro BelllecTBa Obl HCKIHOUCH M3 CTATHCTHYeCKOrO 
aHasIn3a, MOCKOJIbKY aJIrOpHTMa KOppeKIMU HM asIrOopHTMa CerMeHTAallMu, He MOJHOCTHIO OTAeMBIINE 
Oa3aJIbHble TaHrMH OT Oeoro BeljecTBa. UTOObI UCKIIOUMTh HHIMBUyaIbHy!lO BapHaOesIbHOCTb 
pa3Mepa, Mo3r Ob JIMHeMHO MacilTaOupoBaH JO CTaHapTHOro pa3Mepa. 


ToumHHa KOpbI OLeCHMBaIacb C MUCIONb30BaHHeM TPeXMepHOrO TpeocOpa30BaHHA eBKIIHAOBa 
paccTOAHHA OTHOCHTeIbHO MOBePpXHOCTH GOesoro BeLecTBa JIA KaxKOTO OTMebHOrO BOKCeA Ha 
BHelHei MOBepxHocTH KopbI. HapyxxHad MOBeEpXHOCTb KOPbI COCTOHT M3 BOKCesIel Ceporo BeLecTBA, 
KOTOpble HaxofaTca WHO0 Ha rpanuye CB/IOK, na rpanuue CB/tTBepyaa Mo3roBaad OOosI0UKa, J1H60 
Ha rpaHuye CB/CB B riyOuHe Oopo3y. 3Hav¥eHHA TOJLIMHEI KOpbI WpecTaBsIAIoT coo cpeqHHe 
3Ha4eHHA Id BCeEX TOUeK H3MepeHHA, OOecHeunBalolMIMe cyOBOKCeNbHYy!IO TOUHOCTS. IIpuHuMas BO 
BHHMaHve 9TH Ba pa3zIM4HbIX OlpeseseHHA OOBeMa MU TOJIMMHbI KOPbl, CTAHOBHTCA OCB HIM 
MECTOOJIOIM4eCKOe HECOOTBETCTBHe Me%KY HHMH: U3MepeHHe OObeMa MeHee 4YBCTBUTeIbHO K 
HeOOJIBLIMM H3MCHEHHAM CerMeHTal{HH Ceporo BellecTBA. 


Hai anropuT™ cerMeHTalHn oOujel TOMMIMHEI KOpbI He MOAXOAMI [IA OLCHKM TOJIMMHbI KOpbI Ha 
pervoHasIbHOM ypoBHe. UroOsr oOolTH sTY MpoOemMy, MbI OCHOBBIBaIM PeTHOHAIbHy!O OLCHKy 
TOJIMIMHBI KOpbI Ha KOHIeCHMWMH Oopo3qyaTEIX BUaHH, OYep4YMBarOIHX MOBepXHOCTb Oes0ro 
BeII[eCTBa, OCOOCHHO B OOAacTAX WHa Oopo3A, re BIaHHbI (OPMUPy!OT MOBEPXHOCTh (puc. 3). 


Ora KOHIeMMMA MO3BOIMIa HaM pa3eIHTb KOPKOBy!O TIOBePXHOCTb Ha pa3JIM4Hble OONAaCTH Kak 
Towpa3syeseHua KOPKOBbIX cKaqOK. Konientua «OacceiiHa» mogzpoOHo omucaHa Lohmann et al. 
OryembHbie OacceiHbI ObLIN BEIOPAaHbI OnJaTepasIbHO JIA aHAIIN3a CIICAYIOWUM OOpa30M: 110 OHOMY 
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OacceiiHy B BepxHei TOOHOM Oopo3ze B MWIOCKOCTM TepeyHeM KOMUCCYypbI, B BOCXOMllei 4aCcTb 
ICHTpabHon Oopo3AbI, B BOCXOAAMeH WIM TOPH3O0HTAaIbHOM YacTH BHYTPHTeMeHHOM Oopo3ybl, u 
HaMOoIbllad WpaBHJIbHO CerMeHTHpoBaHHad BilaywHa B BepxXHei WIM MeqHaIbHO BHCOUHOI 
Ooposyze. Ilocne mpoBepkH 3HayHMBIX pa3IM4nMit MexKTyY MowyWapHAMH IA KaxKTOM oOOacTH 
BBIYHCIAIOCh IpocToe cpeyHee apHdMerTuyeckoe. 


Ouenka BHYTpeHHeli ATpOuH ro.1IOBHOrO MO3ra 


Kak moka3aTeIb BHYTpeHHeit aTpoduu TONOBHOrO MO3ra yBeJIM4YeHHe X%KeyIOUKOB OLeCHMBAIIM 110 
2%KeYOUKOBOMy HHeKcy (VI). Ero paccunTprBayiM, KaK OTHOWICHHE MaKCHMaJIbHOrO paccTOAHHA 
M@%K]yY CTCHKAMHM 2KeJIyOUKOB Ha ypOBHe Tesla 2%KeyAOUKOB K MaKCHMaJIbHOM WHpHHe Mosra. 
IlocneqHaAad M3MepssIacb OT OAHOKM KOpbI JO Apyrow Ha OAHOM ypoBHe HU B TOM %Ke OpHeHTalHu. 
3Ha4eHHA ObLIM MacluUTaOMpoBaHbl Kak B IipeyjesaxX HOPMBbI WIM BHe HOpMBI (Cc TompaBKOli Ha BO3pacT 
T1al{MeHTOB). 


Puc. 3 Ouepmanua 60po300K Kak noOpa30eleHuu KOPMUKAIbHoIX CKIAaOOK. OOpamume eHumanue, 
yumo Oo0po30bl, 61u3zKUe K CpeOHel AUHUU, UCKIOUAIOMCA U3-3d allzopumma Koppekyuu. TaKoice 
oOpamume 6HuMaHue Ha nobepxHOCMHoe 3aKpoImue, HeOOXOOUMOe OA ONpedeneHuA epanuyol LICK 
3a npedenamu 6opo30bl. 


Hetiponcuxoorua 


Heiiponcuxonornyeckad OaTaped TecTMpoBasia KOrHUTMBHbIe CIMOCOOHOCTH MaMATH, BHHMaHHA U 
HCIOJIHUTCIBHEIX QyHKUHH. BawTeibHOCTb WH paccesHHOe BHHMaHHe MpOBepsAIH C MOMOLIbIO 
«I pyliibl TeCTOB JIA TIpOBepKH BHUMaHHA>. HapyuieHve MCHOJHUTeIbHEIX (PYHKUMM OLeCHHBAIIM 110 
tkanle BADS («moBeqeHyeckad OlleHKa JMC3K3CKTHBHOrO CHHApoMa») WH MO MOZMUuLMpoBaHHoOlt 
Hlapagurme Stroop. PyHKyHIO MaMaATH TecTHpoBasM M0 OObeMy WMdp U MHTepBasy OOKOB WA 
KpaTKOBpeMeHHOH TaMaTH wu c ToMombIO CVLT («Kanudopuuiickuit BepOalbHEIi oOyyarommnit 
TeCT») JIA JONTOBPeCMeHHOM TMaMATH COOTBeTCTBeHHO. OreHka (oT 0 6e3 HapymieHHi go 3 c 
Cepbe3HbIMH HapylleCHHAMHM) PpacC4MTbIBaaCh JIA KaxKTOTO WOMeHa (BHHMaHHe, MCIOJHUTeIbHBIC 
dbyHkyHH, oOyueHue H AMata30H). TakuM oOpa30M, OleHKa KoseOamacb oT 0 Wo 12 OaoB. 


CratTucTnueckihii aHasn3 


AHaJIH3bI MpOBOAWIMCb C HCHONb30BaHHeEM KOMIIbIOTepH3MPOBaHHOrO cTaTHcTH4ecKoro 
liporpamMuoro oGecneyeHua (SPSS Inc., Version 9, Unxaro, WUnmunolic, CIA). Jia anann3a 
pa3sM4ni MexKy OCHOBHBIMH TpymlamMH Uw osrpymmamMn Ob mpoBezeH OHOdaKTOpHbIi 
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yucniepcHoHHEI anamu3 (ANOVA). B cmyyaax, Korgja HCIIbITyeMble ObLIM pa3yesIeHbl Ha Tpu 
Ipyllibl, IpHMeHAacb allocrepHopHasd mompasKa bondeppoun. 3Hayenne P, 3Hayenue F u cremenn 
cpoOonpr (df) yka3aHbI B cKOOKax. 3HayeHHe p <0,05 cuHTalOoch cTaTHcTH4ecKH 3HAYHMMBIM. 
HopMasIbHo pacipeyesIeHHble JaHHbIe BbIPaxKasIM Kak CpeqHee + CTaHapTHOe OTKIOHEHHE. 


Koppesiai{MoHHblit aHaiw3 MpOBOAMIM C TOMOLM{bIO perpeccHOHHoro aHasiM3a; F-3Ha4eHna, 
cTaHyaptHaa owmOxa (SE) u Oeta-3Ha4eHHaA TIpHBeyeHbI B CKOOKax. KoppesialMOHHbIi anaiM3 WA 
OLWCHKH B3aNMOCBA3H Me@KZy TONMMHOM KOpbI HW HelipomcuxoNorM4yecKMMH ToKa3aTeAMu OBIT 
BBIMOJHeH C HCIOb30BaHHeM HeJIMHeMHOTO aHasM3a KOspMuUMeHTOB KoppelayMH Cc 
HCIIOJIb30BaHHeM paHroBoi KoppesiauHH CrupMena. 


TlosryaeHHbie pe3yIbTaTbI 
KouTpoOJIbHbIe aHHbIe 


Pesynptatb1 MPT 27 KOHTpOJIbHBIX MalWeHTOB ObIIM COUTCHbI HOPMAJIBHBIMH HU, CJICOBaTeJIbHO, 
HOTYIHIM HyeBon San. CpeqHaad TOMMMHA KOpbI coctaBusia 3,22 mm + 0,13, a VI Obi B Mpegemax 
HopmMgI (0,20 + 0,04). 


CpaBHeHie MexK Ly WalMeHTaMH WM KOHTpOJIbHOM Tpynnon 


B taOsuue 1 mpeyctTaByeHbl pe3yIbTaTbI aHasIM3a TOJIMMHbI KOPbI, OObeMa KOPbI HW 2%KeILYOUKOBOTO 
WHeKca JIA WalWeHTOB UM KOHTpONbHOM rpynubl. TomuHHa KOpbI Obia 3HadMTeIbHO YMeHbINeHa y 
tlauuentos c I[MA no cpaBHeHHio ¢ KOHTpONbHON rpymmow (F1(52) = 12,31, p = 0,001). OOnem 
ceporo BelljecTBa, OHaKO, He BbIABHJI JOCTOBePHBIX pa3zIM4ni MexKTy UCCIeLyeMo HW KOHTPOUbHONM 
rpymmamn (F)(52) = 2, p = 0,136). 


PervonasIbHble pa3IM4HA B TOJMMHeE KOpbI HaOJHOaIMCch TOUbKO B BHUCOUHOM WH BHYTPHTeMeHHON 
o6nactu (F,(51) = 13,5, p = 0,001 gua BucouHon, F1(52) = 5,69, p = 0,02 nia BHyTpHTeMeHHOIt 
oOsactTn). 


Knaccudukalna lalt{veHTos m0 wikasie MR 


TOJIMIMHa KOpbI JOCTOBEpHO yMeHbIlaach 10 Mepe HapactaHua TaxKecTH LIMA: mMexyy slerkon u 
TsKeOU PopMamu c 3,20 MM + 0,15 qo 2,8 MM + 0,24; (F2(24) = 14,53, p<0,001), a Mexazy cpenqHeli u 
tTaxenon LIMA or 3,17 mm + 0,09 no 2,80 mm + 0,24 (p = 0,001). Ana nerkow u ymMepenHott IMA 
JOCTOBepHBIX pa3IM4Hi BbIABJICHO He ObII0 (3,20 mm + 0,15 nporus 3,17 mm + 0,09, p = 0,72). 


3HaYHMOe PerMOHasIbHOe YMCHbINeHHe TOJMIMHbI KOPbI ObIIO OOHApy2KeHO JIA BCeX BbIJ,eJICHHBIX 
oOsactei TONbKO y OOUbHBIX c TaKeNbIM IMA (F2(23) = 7,85, p = 0,02 aa BucodHOw oOsacTH, 
F,(24) = 6,188, p = 0,02 ana TemeHHow oOnactu, F2(24) = 7,85, p = 0,05 qua n00HO OOMacTH u 
F2(24) = 7,85, p = 0,02 aa eHTpabHO oOacTH 10 cpaBHeHuto c Jlerkoi IIMA). Ilo cpapHenuto c 
HOPMA@JIbHbIM KOHTPOJICM TOJIMMHa KOpbI ObWIa yMeHbIueHa Ha 14,2 % B BHCOUHBIX, Ha 14 % B 
TEMCHHBIX, Ha 8,8 % B JIOOHBIX, Ha 13,6 % B IeHTpasIbHBbIxX OTWeax. 
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Ta6umua 1. Crenenb TOJIMMHBI FO1IOBHOrO MO3ra B pa3sHbIx BO3pacTHbIX rpynmnax* 


BospacT malveHToB Tosa KOpbI FOJIOBHOrO MO3ra 
Oo o 
o os an 2 o 

SE) Es 9 3g ze S 5 

N a oO mm 3 ao 5, © x 4 

o = x oO = A Oo a 5 S S 

Sie | ge 5 a. & = 8 3 gS 

CO &% 5 E FL O x 3 : s = 
KouTposib 27 58,3 7,8 42-73 3,22 0,13 3,24 2,93-3,54 
Tlajweutsi 27 58,3 7,1 44-71 3,03 0,26 3,14 2,47-3,37 
Jlerkuit 8 54,37 7,0 44-64 3,20 0,15 3,22 2,90-3,35 
YmepeHusiit 8 57,5 6,9 45-66 3,17 0,09 3,15 3,05-3,37 
TKeJIbIM 11 61,91 6,1 52-71 2,80 0,24 2,71 2,47-3,21 


“TTemoepaqguyeckue nepemenuole u Oailbl OA KOHMpONbHOU 2epynnbl U nayueHMos, PazdeNeHHbIx No 
cmenenu maszcecmu IIMA, Omobpaxcaromca 3HaueHua Bo3pacma (lem), MOMWUHbI KOpol (MM). 


KeslyO4KOBbIM HHAeKC 


Y 20 u3 27 mayuentos (74,1 %) 2xeryHOUKOBbIM HHAeKc Obs B Ipeyesax HOpMbI. 3HayeHHA B rpynme 
TalMeHTOB KoeOamucb OT 0,14 no 0,38 (0,21 + 0,05). Bemmunna, mpeppntiaroniad 2 cTaHyapTHbix 
OTKIOHeHHA (> 0,26, ayjalirupoBaHHad K BO3pacTHOMy J{Mana3s0Hy 50-69 ser), cuMTasiacb 
aHOMaIbHOH. B KOHTpObHOM rpynme Bce 3Ha4eHHa I[MA Osim B Mpezemax HOpMBI co cpeqHHM 
3HaueHHeM 0,20 + 0,04. 


KoppesiaqHu 


MP-olleHka, BHYTPeHHAd MU BHeIIHAd aTpodua CpaBHeHve CTPyKTypHBIX HW MOpdoMeTpH4eckHx 
ToKa3aTesieH BbIABHIIO 3HaYMMy!O KOppeauMio MexKTyY MP-oueHkKow MW TOMMHOM KOpbI B rpyne 
TaweHTos (F1(25) = 31,02, Gera -0,74, SE 2,38; p < 0,001). OOmaa TommMHa TakKxKe TOCTOBepHO 
Koppesmposayia c VI (F1(25) = 38,7, Oera -0,7, SE 0,03, p < 0,001) B rpynne nmamnentos. BriaBsieHa 
3HaduMasd Koppesanua Mexay VI 1 MR-noKa3atesiem (F = 20,4, beta 0,67, SE 0,02, p < 0,001). 


Koppeaiud Mex ay MopdoMeTpH4ecKuMH HM KIIMHM4eCKHe TapaMeTpaMu 


OueHkKa HeiponcuxosOorMHH OCTOBepHO KOppesMpoBalia Cc YMeHbIeHHeM OOWei TONUIMHEI y 
TlalHeutos (p = 0,02, r = —0,503; panrosoli koppemayuu CrupMena). OOpaiiaeT Ha ceOa BHUMAHHe 
Koppellalud, OOHAapy>KeHHad TakKxKe B BUCOUHOM OacceitHe Mex LY KopKoBoli pexyKuneit u LIBJIT (p = 
0,031, r = —0,48) u B TpadbapeTHoM OacceiiHe c MCHOUHUTeIbHON WuchyuKyHen (p = 0,028, r = -0,48). 
TosljHHa BHCOUHOM KOpbi Obiia CAMHCTBCHHBIM PerHOHAJIbHbIM H3MepeHHeM, KOTOPOe OCTOBepHO 
KoppeMpoBao c oOmei HeliporncuxonorM4ueckon oeHKOL (p = 0,021, r= -0,51). 


OGbcyxjeHHe 


Mopdometpua rouOBHOrO MO3ra MO3BOJIACT KOJIMYCCTBCHHO OLCHHTb aTpOUIO Ceporo BelecTBa C 
BbICOKHM [IPOCTpaHCTBCHHbIM pa3pelleHHeM. B= xHallieM MopdoMeTpH4ecKOM aHaJIv3e MBI 
OOHapyKWJIH 3HAYHTeIbHOe YMeCHbINeCHHe TOJIMIMHbI KOpbl mpH tTaxenoi LMA c BbipaxeHHbIM 
yYMeHbINeHHeM B aleKo 3allesqWel craquu 3a00eBaHHaA. 


AtTpoduad 4 W3MeHeHHA CHTHasia OeOrO BeLeCTBa B HOPMAJIBHO CTaperoleM Mo3re 


BumaHve HOpMasIbHOrO cTapeHuaA Ha aTpoduro TouOBHOrTO MO3ra H W3MeHeCHHA CHTHasIOB OeOro 
BellecTBa OOcyxKaeTCA B JIMTepaType: W3MeHeHHA OeOrO Bell[eCTBa OMHCbIBAaIOTCA Kak OOLIHe 
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TOcueCTBHA HOPMayIbHoro cTapenua. 'yTTMaHH UU Wp. OOHapyxXKHIH 3HAYHTeIbHOe yMeHbIIeHHe 
Oeoro BelecTBa, HO He CMOrIH OOOCHOBaTb YMeHbINeHHe ceporo BeLIeCTBa, CBA3aHHOe C 
HOPMaJIbHbIM CTapeHveM. B maTosoroaHaTOMH4eCKOM HCCIIeCAOBaHHH TOJILMIMHa KOPbI y TOKUJIbIX 
mroyei cocrapusia 2,57 mM. IIpHHumMad BO BHHMaHHe, 4TO BbIOOPKa COCTOAAa TOKO W3 2KCHIIMH U 
4TO Ipu (UuKcalHu MpoucXxoAMT CMoplMBaHHe Mo3ra Ha 11—25 %, HalliH JaHHble 10 TOMLMMHE KOPEI B 
HOPM@JIbBHOM KOHTpOJIe CormacyloTca WOcTaTOuHO xopomo. Mb MCKIOUMIM BO3pacT Kak (aKTOp, 
BMCIIMBaIOLUMHCA B KOPKOBY1IO aTpOHIO, HO yMeHbIIeCHHe TOJIMIMHbI KOPbI Y HalIMXx Mall{MeHTOB, T0- 
BHJMMOMY, ABHO IIpeBbIiwasio 3PeKT HOPMAJIbHOTO CTapeHHA. 


Atpodua rozoBHoro Mosra pH LIMA 


B MHOrounCJIeHHBIX HCCIeqOBaHHAX YTBepxXAaOcb, YTO ruo0abHad aTpodua TouOBHOTO Mo3ra 
ABIIACTCA XAPAKTEPHCTHKON CTPYKTYpHOHM Bu3yalM3alun TaxenoN IMA. OgHako pa3sIM4HbIit BKIay 
CepbIX H OeJIbIX KOMIMaPTMCHTOB HW JPyrHX PerMOHaJIbHBIX MaTTepHOB MOTepH OOBeMa ABHO He 
paccmatTpuBasica. C TOUKM 3peCHHA KOPKOBBIX BKIaOB TOJIbKO MOpdoMeTpHuecKne XapakKTepHCTHKH 
oOpa30BaHHaA THMMOKaMia WMpoOKO MCCcIeqOBaIMch y OOJbHBIX C KOTHHTHBHbIMM HapylieHHaAMHU C 
TIOMOLIBIO pa3JIM4HBIX MCTOAHK. 


B HallleM MccieqOBaHHM BIIMAHHe KOPKOBOFO KOMIapTMeHTa Ha OOLLy!O HOTepro OObeMa HHTpUTyerT: 
MBI CMOFIM IIPpOACMOHCTpHpOBaTb 3HAYHTeIbHOe YMCHbIMeHHe BO BCeX OOACTAX KOpbI Ha TO3THelt 
craguu IIMA, uto, cKopee Bcero, OTpaxkaeT NoTepio HeHpoHos. 


Mopdometpua u KIMHMYeCKHe MapaMeTpEl 


Hat Mopdomertprueckuii aHasiu3 MOKa3bIBaeT UCTKYIO KOPPeIANHIO MEK TY YMCHbIICHHeM TOJILMMHbI 
KOpbI H HeliporncuxouOrM4ecKHMH HapywieHuamn. B mpexbIyuMx UCcMIeOBAaHUAX OBLIM pasHoracnsAa 
110 MOBOAY pow u3MeHeHu Oesoro U ceporo BellecTBa. Van Swieten et al. cBa3bIBalOoT yxyIeHne 
KOTHHTHBHBIX yHKUHH co ciMBHbIM IIbB; Muso u gp. mpeqnonoxnIM Oosee BbICOKM pucK 
TocueqyroujerO YMCTBeHHOTO yxyWIeHHA MW TOBTOpHOrTO WHCyIbTa B rpynmnme IIbB. Poman 
TIpeMOOKMI, 4YTO JeMeCHUMA He CBA3aHa C KOJIMYECTBOM WIM JIOKasIM3alven JlakKyHapHBbIx 
wudapkTos. B mporuBonosoxKHOcTb 93TOMy Fein et al. BooOmle nocTaBusm 0, cOoMHeHHe 
KIIMHMYeCcKyIo §=3HauHMOocTB «riyookoro JIbB, mockombKy He oOHapyKHIM CBA3H MexKLYy 
JOIFOCpO4UHBIMH W3MeHeHHAMM cHrHatia Ha MPT u KOrHHTHBHbIMM HapywieHHamMu. UTo Kacaetca 
BKIaja KOPbI B yYXyJWeHHe KOTHHTHBHBIX PyHKUHH, Mungas et al. oOHapyxXuIM MOTepIo OObeMa 
KOPbI FOJOBHOTO MO3ra, CBUCTEJIbCTBYIOMLYIO O CHWYKCHHM KOTHHTMBHBIX (PYHKUMM: UX pe3yIbTAaThI 
TOKa3aIH, YTO KOPKOBaA ATPOMUA ABIIACTCA IIPCHMKTOPOM yCKOpeHHOrO CHWKeCHHA KOrHUTMBHBIX 
(yHKuHi Kak pH OonesHH AsbireimMepa, Tak MU pu WepeOpoBackyapHbIx 3a0oeBaHuax. B 
uccyeqoBanun Hund-Georgiadis et al. aBropbl He CMOrIM OOHapyxKHTb KOppelalWH Mex 
MopQosiorm4ecKHMH OTKIOHeHHAMH Ha MPT wu HeiipomcuxonormuecKHMH OKa3aTeJaMu y 
tlamueutos c LIMA. B coorsetctBuu c Mungas u coast., Hallid MoppoMeTpH4eckHe JaHHbie BLIABYJIN 
CHJIBHYIO KOPpeJIAUMIO Me@x*KY CTeIMeCHbIO CHWKeCHHA KOTHHTHBHBIX (yHKUWH WU YMeHbINeHHeM 
TOJIMIMHBI KOpbI. OWHaKO Halll JAaHHbIe He WOKa3asIM KOPpeALMH MOXY KOJIMYeECTBOM opaxKeHHOrO 
OeOrO BelljecTBa HM HelipomcuxoNOrMyeckou OLeHKON. 


CocpeyoTounB BHHMaHHe Ha perHOHaJIbHOM paciipeyeyieHuH WOTepH Ceporo BeLIeCTBa, MBI 
oOOHapyKWJIH YMCHBINeCHHe TOJIMMHbI KOpbl BO BCeX OOaCTAX, IIPCHMyIeCCTBeHHO B BHCOUHOM U 
BHYTpHTeMeHHOM Oopo3yzax. B uccnegoBanuu IIOT Mielke et al. onucanu mapasembHoe CHYKeHHe 
MeTaOosMyecKoro KoodduuMeHTa B JIOOHOM WM BHCOUHO-TeMeHHOM accolmMaTHBHOH Kope c 
HapacTaHHeM HepBHO-IICHXH4eCKHX HapyuieHu. B wccleqoBaHHH MarHHTHO-pe30HaHcHon 
ciextpockxonuu Hund-Georgiadis et al. cooOmusm 0 CBA3M MexK Ay HapylieHveM BHUMaHHA UW WoOTepel 
IVIOTHOCTH HeiipOHOB B TeMCHHOM OeJIOM BelllecTBe. B OTHOWeHHH yrpaTbl BHCOUHON HM TeMeHHOt 
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KOpbI Hall pe3yIbTaTbI CXOMATCA C 9STHMM BBIIMIeYMOMAHYTbIMH WCCIeqOBAHHAMH, HO He B 
OTHOMIeHHH TopaxkeHHa JOOHOM OOacTH. 


JlanbHevimmMe UccieqOBaHHA, MOCBALICHHbIC STOMY KOHKPeTHOMY BOIIpocy, MOryT MOATBepAMTb 9TH 
BBIBOJIBI. 


TakuM OOpa30M, Halli JlaHHbIe MO3BOUAIOT TMpeAMONOKUTb, YTO MOPMOMeTpHA MOBra ABIIACTCA 
TOJI€3HBIM J{MarHOCTHYCCKMM HHCTPyMeHTOM JIA OLWCHKH TOJILMHbI KOpbl H ee perMOHaJIbHOrO 
paciipeyenenua. CTpykKTypHble H3MeHeHHA Oes0rO BeLeCTBa MOX%KHO YyBUeTb HU KOJM4eCTBCHHO 
OWCHHTB Ha paHHeli cragum LMA c nomombio crpyxrypHot MPT sB_ T2-B3BemleHHOH 
TOCI€NOBaTeIbHOCTH. OHakO KJIMHH4YeCKOe 3HaYeHHe 9THX CTPYKTYPHbIX H3MCHEHHH ocTaeTcA 
HeBbIACHCHHBIM, TaK KaK HET CTPOrol 3aBHCHMOCTH OT BbIPaxKCHHOCTH KJIMHH4YCCKHX CHMIITOMOB. 
Hanpotus, 43MeHeHHA Ceporo Bell[ecTBa, KOTOpble MacKupytoTca Ha ctpyKTypHoi MPT, moryrt OpiTs 
KOJIM4eCTBCHHO OLCHCHEI C TMOMOL{bIO Mopdometpuu. Onn cBa3aHbI c TaxKecTbIO IIMA u 
KOTHHTHBHBIM cTaTycOM. bpluio TakxKe T0Ka3aHO, YTO KOpa YTOJOBHOrO MO3ra TporpeccHBHO 
BOBJICKaeTCA B pa3sBHTHe Ooe3HH, HAMHOYO IIpeBocxosA 3eKT HOPMAJIBHOTO CTapeHHuaA. 
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